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Summary
Introduction: There is at present no consensus on the management of degenerative medial
meniscus lesions in patients aged over 45 years without proven osteoarthritis, especially given
that the causal relation between degenerative meniscal lesion and osteoarthritis remains con-
troversial. A prospective multicenter non randomized study was therefore performed. Theextrusion;
SF-36 principal objective was to assess surgeons’ practice in the management of degenerative medial
meniscus lesions. The secondary objectives were to identify predictive and prognostic fac-
tors and to compare medical versus surgical attitudes so as to draw up an adapted treatment
strategy.
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Patients and method: One hundred and seventy-four patients were included between Septem-
ber 2008 and February 2010, and distributed between a surgical (n = 104) and a medical group
(n = 70). Minimum follow-up was 6 months. Patient satisfaction and health-related quality of
life on the SF-36 questionnaire were assessed at 6 months.
Results: No difference emerged between the surgical and medical groups. However, predictive
factors for poor results were identiﬁed: overweight (p = 0.005), cartilage lesions (p=0.035) and
meniscus extrusion (p = 0.006).
Discussion: Results clariﬁed the relation between degenerative meniscus lesions and
osteoarthritis, in terms of meniscal incompetence. Meniscal extrusion should be seen as an
arthrogenic degenerative meniscus lesion. We recommend a management strategy based on ter-
rain and imaging data (X-ray and MRI), with the aim of providing patient relief while conserving
cartilage.
© 2011 Published by Elsevier Masson SAS.
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ainful medial knee compartment syndrome in over-45 year-
lds without proven osteoarthritis is a complex multifactor
ituation [1—3], generally involving a degenerative medial
eniscus lesion, cartilage lesion or both [4,5]. With a view to
stablishing an adapted management approach, a prospec-
ive multi-center non-randomized study was performed.
he principal objective was to assess surgeons’ practice in
ainful medial knee compartment syndrome. The secondary
bjectives were to identify predictive and prognostic factors
nd to compare medical versus surgical treatment.
atients
he study was performed in the framework of a round table
n medial knee pain in over-45 year-olds, presented at
he 2010 Société d’Orthopédie de l’Ouest (SOO) Congress
n La Rochelle, France. The prospective multi-center non-
andomized study was run in six centers (Brest, Lorient, La
oche sur Yon, Les Sables d’Olonnes, Orléans and Fort de
rance) from September 2008 to February 2010. Inclusion
riteria were: age greater or equal to 45 years, presenting
ith medial knee pain. Exclusion criteria were: history of
nee surgery, and more than 50% joint impingement with
espect to the lateral compartment.
ethods this was a study of professional practice, sur-
eons included all patients presenting with the inclusion
riteria, for 6 months’ follow-up. Initial clinical and radi-
logical assessment comprised standard clinical work-up
height, weight, body-mass index, morphotype, hydrarthro-
is, ranges of motion and quadriceps amyotrophy) plus SF-36
Table 1 Clinical data.
Age Mean BMI
Total population n = 174 55.4 26.5
Surgery group n = 104 55.6 26.5
Medical group n = 70 54.9 26.5
m
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(uestionnaire; and AP and lateral loaded knee X-ray, 30◦
exion AP weight-bearing view (Schuss) and systematic MRI
ssessment. The SF-36 questionnaire comprises eight dimen-
ions of physical activity and psychological status, scored
—100, with higher scores representing better quality of life
6,7]. Patients were followed up at 6 months for radioclinical
nd functional (SF-36) reassessment. Data were entered on
xcel spreadsheets and analyzed using SSP2 software. Treat-
ent was either medical or surgical. The latter consisted in
rthroscopy associating joint lavage and partial meniscec-
omy in case of meniscal lesion. The former, depending on
he physician, comprised joint rest, simple analgesia, inﬁl-
ration and/or weight-loss diet.
esults
ne hundred and seventy-nine patients were recruited; ﬁve
ere excluded (three failing to match inclusion criteria, and
wo defective clinical forms); ﬁnally, 174 were studied. Two
ubgroups were distinguished: surgical (n = 104) and medical
n = 70). Mean age was 55.4 years (range, 45 to 77 yrs), with
7% males (117), and 30% females in the surgical and 37%
n the medical group. Mean BMI was 26.5 kg/m2 (Table 1).
n MRI, meniscal lesions were mainly in the posterior seg-
ent (Table 2). Other lesions frequently identiﬁed on MRI
ere meniscal extrusion, subchondral edema and cartilage
esions (Table 3). Extrusion concerns the relation between
he medial meniscus and the edge of the tibial plateau:
ormally, on mid-segment slices, the lateral edge of the
eniscal triangle is aligned with the medial edge of the
ibial plateau, and projection on these two landmarks is con-
idered abnormal when the distance exceeds 3mm [8,9].Varus Hydrarthrosis Amyotrophy
47 40 29
46 42 33
49 36 23
eniscal extrusion was thus found in 26% of the total popu-
ation, and predominantly in the medical group (41%). There
as a high rate of cartilage lesions in the total population
34%), and predominantly in the surgical group (38%). About
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Table 2 Meniscal lesion location on MRI.
Posterior segment Mid segment Anterior segment
Total population n = 174 94.8% (165) 45% (78) 4% (7)
Surgery group n = 104 96.2% (100) 50% (52) 5% (5)
Medical group n = 70 92.9% (65) 37% (26) 3% (2)
Table 3 Meniscal lesion type on MRI.
Extrusion Meniscal cyst Cartilage lesion Subchondral edema
Total population n = 174 26 13 34 29
Surgery group n = 104 16 11 38 27
Medical group n = 70 41 17 30 31
Table 4 Treatment prescribed in the medical group.
Treatment Proportion (n = 70)
Rest/no sport 83% (57)
Level 1 analgesics 77% (53)
Level 2 analgesics 7% (5)
Inﬁltration: (corticosteroids
and/or hyaluronic acid)
69% (48)
Rehabilitation 54% (37)
NSAIDs 41% (28)
Chondroprotector 23% (16)
Weight-loss (diet. 12% (8)
Table 6 Percentage satisﬁed/dissatisﬁed patients after
treatment.
Satisﬁed Dissatisﬁed p
Total population 20.06 28.42 0.006
Surgery group 25.82 29.24 0.005
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Aspecialized consultation)
Insoles 9% (6)
a third of the patients showed subchondral edema, similarly
in the two groups (Table 3). Intra- and perimeniscal cysts
were rare. 70 patients (40%) were assigned to purely med-
ical treatment (Table 4). Only two of the surgery patients
did not undergo meniscectomy. 75% of the surgery patients
(79/104) had cartilage lesions, including 14% cartilage ﬂap
requiring surgical debridement.
At 6 months’ follow-up, clinical signs showed improve-
ment in both groups, with no signiﬁcant differences
(Table 5). Eighty percent of patients were satisﬁed by
their clinical evolution at 6 months, with no signiﬁcant
difference between groups (Table 6). The three pretreat-
ment (medical or surgical) SF-36 physical status scores were
signiﬁcantly lower than general population reference val-
ues (INSEE data) [7], and physical and psychological status
scores were little changed by treatment (Table 7). Three of
n
d
9
i
Table 5 Evolution of clinical criteria with treatment.
Hydrarthrosis Amyotrop
Surgery group n= 104
Before treatment 42% (44) 33% (34)
After treatment 19% (20) 18% (19)
Medical group n= 170
Before treatment 36% (25) 23% (16)
After treatment 16% (11) 10% (7)Medical group 26.4 27 NS
he various clinical, radiological and arthroscopic criteria
nﬂuenced prognosis: BMI, meniscal extrusion and carti-
age lesion. Whichever the treatment, BMI tended to be
igher in dissatisﬁed patients (Table 8), and signiﬁcantly
o in the surgery group (p = 0.005). Percentage dissatisfac-
ion was higher in case of meniscal extrusion, whichever the
reatment (Table 9), and very signiﬁcantly so in the surgery
roup (p = 0.006). BMI was higher in case of meniscal extru-
ion: 27.7 versus 26.1 (p = 0.001). MRI showed a tendency
or more cartilage lesions in case of extrusion: 39% versus
3% (p = ns). The third prognostic criterion was presence of
artilage lesions on MRI, signiﬁcantly associated with dissat-
sfaction in the surgery group (31% dissatisﬁed with vs. 14%
ithout cartilage lesion on MRI; p = 0.035).
iscussion
nalysis of the present series shows that meniscectomy is
ot the sole treatment for chronic medial knee pain syn-
rome and the meniscal lesion that is associated in nearly
8% of cases. Whether medical or surgical treatment was
mplemented, the results were identical and quite satisfac-
hy Degree of ﬂexion Flexion contracture
132◦ 34% (35)
136.3◦ 9% (9)
136.8◦ 14% (10)
136.4◦ 0%
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.3
49
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.1
76
.4
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.5
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76
.1
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.1
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.6
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.5
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.4
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+2
1%
+5
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+4
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+8
%
+1
8%
+1
4%
+7
%
+2
7%
Table 8 Mean BMI according to treatment type and sub-
jective result.
Satisﬁed Dissatisﬁed p
Total population (174) 28.42 26.06 0.006
Surgery group (104) 29.42 25.82 0.005
Medical group (70) 27 26.4 ns
Table 9 Percentage satisfaction according to meniscal
extrusion.
Extrusion (%) No extrusion (%) p
Total population (33) 30 15 0.02
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tSurgery group (21) 47 15 0.006
Medical group (12) 21 15 ns
ory: 80% patient satisfaction and improved SF-36 score.
signiﬁcant impact of overweight, cartilage lesion and
eniscal extrusion emerged, notably in the surgery group.
egarding obesity, it should be noted that patients in this
eries were on average overweight (mean BMI, 26.5). In
case-control study, Ding et al. [10] showed that the
revalence of degenerative meniscus lesions correlated with
levated BMI. BMI, although easily identiﬁable, served as an
ndication for medical treatment in only 12% of the present
eries, whereas 18% showed BMI > 30%. This raises the issue
f how our consultations are organized, relations with nutri-
ional services, and certainly of the patient’s own attitude.
he second factor of poor prognosis was cartilage lesion.
artilage ﬂap found on arthroscopy was a factor of poor
rognosis. Discovery is usually peroperative, as MRI ﬁnd-
ngs are underestimated [11,12]. The third factor of poor
rognosis was meniscal extrusion, isolated or associated
ith osseous edema or meniscal cyst; the osseous edema
r meniscal cyst alone, however, were not factors of poor
rognosis.
In the SOO series, extrusion was found in 26% of cases,
ith signiﬁcant impact on results, especially for surgical
reatment: extrusion was associated with a 3- to 5-fold
ncrease in dissatisfaction rates [8,13]. The term most often
een in the literature is ‘‘extrusion’’, but synonymous terms
nclude ‘‘subluxation’’ [8,14], ‘‘débord meniscal’’ [15], and
‘radial displacement’’ [16,17].
Extrusion, when greater than 3mm, is strongly associ-
ted with joint line height loss [13]. There is a strong and
roven association between extrusion and chondral lesions,
oint impingement and osteoarthritis [14]. The degree of
xtrusion is proportional to the degree of joint impingement
nd osteoarthritis [8], and there is also a strong correlation
etween extrusion and cartilage loss [9,10,18]. Extrusion
ay be induced by chondrolysis and the resulting joint
mpingement caused by relaxation of the capsule-ligament
lane to which the meniscus is attached: this hypothesis has
een suggested [8,19] but, to the best of our knowledge,
here are no data on the spatial evolution of the menis-
us during osteoarthritis. Adams et al. [19] reported 10%
xtrusion without chondrolysis, but no chondrolysis with-
ut extrusion. Conversely, primitive extrusion may, due to
he loss of meniscal function it induces (diminished contact
-olds
[
[
[
[
[
[
[
[
[
[
[Painful medial knee compartment syndrome in over-45 year
area and increased unit pressure) cause chondrolysis and
impingement. This hypothesis is reasonable, inasmuch as
extrusion can occur without any associated chondral lesion
[8,13,14,16,19] and joint line height loss can be induced
by extrusion alone [8,14,19]. According to Kenny [16] and
Miller et al. [9], extrusion is associated with the same radi-
ologic signs as total meniscectomy or may precede such signs
[13,16]. The relative risk of cartilage loss increases with the
degree of extrusion [14,18]. Taken together, all this sug-
gests that extrusion may be of meniscal origin, preceding
chondrolysis. A variety of meniscal lesions may be impli-
cated: complex radial meniscal tear [13,20,21], more than
50% menisectomy [20], or medial meniscus posterior horn
(MMPH) lesions. MMPH lesions are strongly associated with
extrusion, at 70 to 100% [13,22]. All this suggests that extru-
sion is a primitive meniscal pathology, inevitably causing
meniscal incompetence.
In case of non-traumatic medial meniscus syndrome,
the French Health Authority recommends 6 months’
symptomatic medical treatment associated to radiologic
assessment on AP weight-bearing, Schuss, lateral and 30◦
Merchant views [23]. Only in case of failure of completed
medical treatment is MRI prescribed; arthroscopic menis-
cectomy is recommended only if there is no femorotibial
impingement on standard X-ray and MRI shows a grade III
meniscal lesion. Our present ﬁndings suggest that these rec-
ommendations should be adapted, deﬁning a clinical pattern
of meniscal incompetence.
Conclusion
Painful medial knee syndrome in patients over the age of
45 years without proven osteoarthritis is a complex multi-
factorial situation from the point of view of both diagnosis
and treatment. The present study demonstrated the relation
between degenerative meniscal lesion and osteoarthritis.
Notably, it highlights the concept of meniscal incompetence:
i.e., all those situations in which the meniscus fails to play
its role of shock absorption and stress distribution. Such is
the case of meniscal extrusion, which should be seen as
an arthrogenic degenerative meniscus lesion. Meniscectomy
should therefore be considered with caution and be as eco-
nomic as possible. Factors of poor prognosis were identiﬁed:
overweight, cartilage lesions and meniscal extrusion. In the
light of these ﬁndings, we recommend medical management
in these cases.
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